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PHYSICAL PROPERTY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
storing substance data obtained by integrating the shape 
and physical property of an object with a small storage 
capacity, and for performing the unitary management of 
the shape, structure, solidity information, and history of 
the object, and for managing data related with a series of 
processes ranging from the design to the working, 
assembly, test, and evaluation with the same data, and 
for realizing the unitary management of CAD and 
simulation. 

SOLUTION: This method comprises an outside data 
input step (A) for inputting outside data 12 constituted 
of the boundary data of an object 1, an octant tree 
division step (B) for dividing the outside data into 
stereoscopic cells 13 whose boundary planes are 
orthogonally crossing by octant tree division, and a cell 
data storage step (C) for storing various solidity values 
for each cell. Also, each divided cell 13 is divided into an 
inside cell 13a positioned inside the object or space and 

a boundary cell 13b including the boundary face in the octant tree division step (B). 
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^ 1 2?:A;'3-rS?BP?"^'A;'3XT--:'C7' (A) n 

CD -fe 3 {C:^f ij-t S A^TK^f IJ X 7" 7- ( B ) i , 

•7- (C) t^m^i>o S/cA^*^f!lX-r-->r7- (B) 

icfig-r^rtSRHzJL- 1 3 a ti^Wffi^^tfiSI^-bJl' 1 3 
b i(C|2:^5-rS„ 
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im^m 1 ] ( i ) ©i^^T^-^A^e^jrs^fgis 

7"-^ ( 1 2) 5:A;bT-S?fS|57='-i?7v;bX7"u; 
*5il:S-r^fi^«:©-te;l/ (13) iC^fiJ-r-5.A^7K:9-tii 

izji/r-^fffiis.x-f (c) L^m^^. ct^mm. 

^rtgp-te^U (13a) <!:i^^tg^^tf«W-fe;U ( 1 3 
b) iCcE^^^. Ci*!|$i^i^S«*»lK:faig© 

im^ms ] mmmn-kJi ( 1 3 b > nmr-'-^ 

[tf*JS4 } HlrfBrt§B-fe;i' ( 1 3 a ) tt. IStti 

lffi©!^ttfi5:^%. t^^-fe;U (13b) ti, >!tl^t(0 

Cft*Ji 5 ] mrtafjttfflis. 5 ^ u - a > J: 
^•fbu^cti^l^fiii. v-a ^^->•3>©M:^-r•^^t-r 
S^IS^a i * ic. ^ . c i <t -r ?.it*3i 1 {ciaig 

[W5^JM6 ] mrte^^gRT^ - 3? ( 1 2 ) (i. ^®f*^:S 

^> 3i^7cCADX»CG':'-;UffiCDftM7=-^r. 

[0 0 0 1 ] 

L /cSI# 7^ - 5? ^/JN § t, ifBtt^Sr'iB'IS L > C A D <b >■ 
5 ^ U - a > ^—7c{tT ^ C i -C ^ ^Hf^T^- OtB 

[0 0 0 2 ] 

[ 0 0 0 3 ] m^mm ■ mmm^(Dmmicis\.^ 

-C, CAD (Computer Aided Desi 
gn)> CAM (Computer Aided Ma 
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nufacturing). CAE (Computer 
Aided Engineering). CAT (C 

omputer Aided Testing')^!:^' 

tc, C— Simulation (Coorporati 
ve Simulation), A-CAM (Ad V a 
need CAM), D-fabrication(D 
eterministic fabrication) 
10 ^cit, JX;<fflis6*art,»^. 

[0 0 0 4] 

U-iX3>^|g-C{*, >Ft^#)«:, CSG(Constr 
uctive Solid Geometry)-^B- 
rep (Boundary Representati 
on) -Cf^-^^mmt^-Cl^i, 

[0005] L*^L. cs Gr«, mm'^±itimm-^ji 

*< (V7 h-^ccT^) ?:l^-r 

[0006] S/t, B-rep >tf^^*i»#-r'a 
x-3?ttg<, f^-^rStJ/jN^ < ^r^*i, 

[0 0 0 7 ] Mic. cn6cDSg*©7^-^fia'lt*M-c 

X'^i,AK CADi^'5:=^^->•3>=&— ^ft-rsci 
A^mmv^, 0 , Sit • ^t/f • mx ■ mie • sc.i^o#i 

[0 00 8] -l-li^x-nti, ISI^OS o 1 i d/S u r 
face-CAD (f^Ur. S-CAD)K«. OT© 

40 (2) ^U'-i-'H^fCiS^^gx.i&t.^ (l*|gP«fR^*> 
(3) CAMiC<fc5J]PXO%IW*s-r'#^c(,> (Si^J^L 

[0 00 9] s/cjniJcfci^r fejyT©P4M**5*-7 

( 1 ) ttX7"P-fex©»ii*s-c#^ci,i (^irax-^xii^ 

( 2 ) u-if-»nx^ffl$fejg»nxi& i-ff uc^flnxiSK^Ptic 
50 (3 ) mxm^womm^v^fii,^ m-^a-x^Hmcm 
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[0010] *i%aj^tt, A^-A^6mm!^.^mikri>fcmc 

«a-rsc ca civ's ^u-->3>^—7£ 
-ft-r ^ c i -c^ ^mwr- ^^oiatt^ffi^a^t- s c i 

[0011] 

{ 1 ) (DiM.^v'--^i}^(brx^n^\i7'-^ (I 2) ^Xtl 

(13) (C^Sd-r-SA^^^fUX 7- (B) 

(C) i^ffi^^. Ci*#mtt-€.Ptt<i;f3f4^^^ 

L/ fc^ft f^- ^ ©lets*!* A^tiffi 3 n s o 

[0012] *^Bj©$ta Ll^Htfeffjeiic J;til3;, MfB 
A^^J-^^SiJ;^-?- (B) fCfcl^r. 5>SiJ3tifcS-fe;V 
*S+aiiiX«^PBl©F*3fMi;c{4g-r-2.rtg|542;u (l 3 a ) 
i^WW^^tfJ^W-feJl^ (1 3 b> iiCK^^-rSo 

[ 0 0 1 3 ] ^;^c. mriB^W-fe^U (13b) ^'fgPT-" 

S+^iQ:WW**^f#6nS * -C, A^^-^^f life J: <0 
[0014] MK, HUiertgU-fe^L- (13a) », Jlt±i 

[0015] S fc, HuieWMK. -> 5 ^ l — 3 >JC 
J: '3 ^^t L Jtci^^^tt i , s ;x 3 >©igsr^ 

[0016] S fc, BUIBi^SPf-*-^ (12) 

3;5s:7cCADX«CG^;'-;uffl©fl®f-'-3?, 

[0017] ±ai./-c*^B^©73ft(Cj:n(i, 
( 1 ) (DnUT"--^ (12) *A^>*»«iJtCj;(3 

ffl/^^'ii:3c-rsA/:^i*©H2Ji' (13) ic^mvfc-kJicom 
Si b-c/h$i,^iaiisa-e$'fgi57=-3? (12) ^laiiT 

fJttmiatiL/TiiSo-t?, !t^5#©?f$« - «jg • trt^'ft 

i¥ffi^ci-a©Xg{cMb-Sr^"^!^|BlDf'-3?T: 
ea-r^C tTj^'-C*^ CADi>'5^U'-v'a>€r— te 
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[0018] 

[»BJ©»S©JfJpJ] OT. ^f^^BJOJfSL-l^SIJSffJJl 

^mm=^mmbxmm'r^. m 1 1*. *#6B^©ii#f^- 

5?iatt:^(^©7n-0T$>-5o C©Hic^j^-rj:^(c, 
|£68j3©:/5-ffi(j^ ^^gi5T'"^A:':J;^T-■:'7• (a) , A^5-* 

s- ( B ) . SCf'-feJUx- ^?ia'i*X f 
(C) jO^S^cS, i^gPT'-^'A:^^^^-;'?- (A) 
10 Ji-gpx - mf# X 7" s 1 -r fcJitt^ti 1 OJ^i? 

fc3>t:-^-3?«CCA*-rS. Ai55-*^tijX-f 
(B) -Cti, ^'fg|5•r-^^l 2?:A5>*^fiJ{CJ:i3lt#¥ 

ffi*^'ii:5£-r ^ii77f*:©-fe^L' i 3 ic5>fij-r5= 3? 
lettx-r .yr^ (c) -CI*. SizJi'Sica^oi^tta^&ia 

W.-r?>, JtctJ, Ji(T*#e?^©:J?ia{Cj:^-r=-;S?^ rv- 

^ U-v'a>^ r#-'Ji-ACADj Xit rv-CA 
Dj iP?^,, 

20 [ 0 0 1 9 ] HI (c^-r J; -5 {c. ^mMc:>ijm^mmt 

-5> X T- S 2 -Ct*, i£:«^fcrc:. C r ArS'*^! iJ;^ r- v 
(B) ^i^iJ^Uf^. tfc, V-CAD7^-:Sf 1 4* 

mt^T. I5»^{3r, Kff • filw • snx - ■ fii:ii^©v 

Xt--:;-7'S4 (m«CAM) (•cai:^-^ ^©*SJ; 
[0 02 0] ?fg|5*56A;'3-r.5?fg|57'-^f 1 25i. ^ffi 

3 i?:^ C A D XJJ C G " ;U CCffl I J S ffl 

-a?12tS. C©<J:^i)i7=^-* (S-CADT'-^JiPf 
^) ©S/6HC, ( 1 ) V-CADtta©-f 

(V- interface) kci:^ Amo^^tlkc^'o 

m.m'^WL $ nfc-r- i . ( 2 > M^^-t^-b 

^r'f1f^ci©Sffl©xi^^?^'X7'-dr^, (3) CTX 

[ 0 0 2 1 ] iii2tt. :^mmu-mi^c^i-f 

40 ©iSlSH r- * S „ ± jzE L /c A:0*:5J-S!l x f - :7* ( B ) X 
W> ftiESnfcA^TK {^i'l-'J-. Oc t r e 6 ) {C 

«ii)S^3i:^f^i s^s^SdL (A) . ^ti'^tiomM 

SWtcS^tiMa^r (B) (C) (D) ©J;^>ic^gf33I 
•To COA^TK^^-flKcj; D ^'i'-feJl-a^J: 9 ^^AifsfCT^ 

[0 02 2 ] A^J-*{'C jcs^rtfl^g-fijK J: ^jj-fusn/c- 

50 ':>0^r^JIJ^;5:H2;H Sict^o -bJHilSW^ffi^i^SitS^ 
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tt^rOTO^f*^'- 1 4 (V-CADf-'-i?) (c^^ 

[ 0 0 2 3 ] mmmm<Dm'c$,^, mmmmo 

#J?IJ^Cli^*lMarch1 ng CubeiStC J; o r x. 6 tlfc^ffi-C 

[ 0 0 2 4 ] |gI4 5J> :^mmic^i>miy3m^-A7x:v 

#tfJ^H2JU 1 3 b iK|i:^5-T^o ■rrj:t>lE,:^^mX'it 

•o|*Ig|5H2;H 3 a (ij;;^*) fCiOfllfiS^n, ^^7=- 

^ 1 2A^e,©^WtffR?:^tj?-feJl'tttt^-te;L' 1 3 b i; 

r^ffSuru-So Sigm2;n s b«3i):^T»i 2 

3|s:, 2:'X7cT*t*43^©^^S±©^?ja(T.'^.l 5 (Hi^JceA 

[0 0 2 5 ] ?f SU-r- tS? 1 2tC^Sn.2>J^^?r«^f 
J^SffM^S^ (¥ffl> 2yjftaitci'©i?Wttffi{c/cl.^L 

-our tiamu^] {-c > *5 S^^jiSr § -S +^ 

^^fJ3:ia5. {?i|^{3f — 30!^^i^j:e>«'e©±K:*S2* 

JV©^i^>±cD^K,-^, 1 5 i iS: S S r-, ¥ffiT-*fi« 
3.^5A«i£i:i&^S-C> 2;^«^-<:?^)*iH3-";&>, 2 

y^fflffiT'*tl«4,'^,, jyT^asM, wJiseflffio-e 

[ 0 0 2 6 ] «S^©J*l??i54f.S«4^t?«£»-fe^W 

1 3 b©,ft,'^. 1 8 im^f'Cm.AX-m-^) (coi^Tt*-?-© 
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^) Ai^WT^^B^.-s 1 5rSJi3ti-2>i^|f05&«iL. 
[ 0 0 2 7 ] fif-:>r> V-CA Dt^-^j 1 4«. 

^m^. pjg-fejb^ar^i'fvi?, ^uJK,'S©t^i^afii 

fc. V-CADiUriJ^TB-CttEu 1 e re<J{C«p.=& 

10 tf#a^*SII©ffi€r«}^T^„ B^flJ©^®S/J^^fl?#l5!)S 

^) ©i^ii):^?r^ttt"^„ 

[ 0 0 2 8 ] H 5 *lfeBJ?©#H2JU©)Stt^7K-rmS^ 

©!^ttfii*Jt-^> :^WHz;H3b». M0.'^(Dp^mtif\- 

13 a. fl^-teJH 3 btCK^Sn^-Oi. § 6iC-€-tl^ 
tifc^Ur^r^-fe;!/ OSf*ffl, Eu 1 e r ) t^Wmm 

20 HzJb (Hftffl, La g r ang e) ©2gSS3&s^S= V 

- c A D r ttitw-fe^b 1 3 b m-fmmB=& 2 sicj#o„ 
[0 0 2 9 ] wmvtmt ox&±xco^m (ttw) rtcc 

mM^tlfcmmmW-^)\^ (Eu 1 e r^^i^^) /cdJ. 

Hft^K^tOrWC- S i mu 1 a t i o nO^U^ 

— > a fi(ci^sti^?fj-r Si^ati^ff5-fe;i' (Lag 

r a n g y i'jt.) i^c-S„ f><!:'3©J^ 5 :i 3 

>©*SI^^ V - C A D |*|tc P^CJ'M Lr , fit±mWtcI)( !9 

30 {c> )M^13^Ccti!c#L-^cii>Pf*.-fe;U©/cJt)(cii:S£^%-9^- 
L. FgJl©±T^tf)^•*^^•v^-^^2Mra (iS3S8^7fc^ 

-bJb-vO^tJC&i^lt (SWtCtsttS indexing)* 
"^S^^SA^^-So fifoTE u 1 e r ©iSdiJCLa era 
n g e*s*2.2««i*t!ic-2>. 
[0 0 3 0] Sfc. #-fe;PO®)'tt»c«:^:* <^wrft 

lWc.^^Tfii©^t)6^ct<^^i^fili, i-'S ^p-e^a^ 
©M^-effl©^*^ €> ^ijfii© 2 ffiSS*^ S „ 
40 [0 0 3 1 ] %m.m<Dmt Lr«, «f4#tt (?¥'t4{^^ 

(•f i/^j"-^, n^m) , Nffl (M'i^jg©i^©tto'©y: 
^»T»ls^^tst, i'-ti>mm) . uni (^w) (x 

[0 0 3 2 ] ^ISffi©^iJi LTtJ. -bJlc'ticfZ^tl (M 

i*f>vjua (6^1^) ) tz>r'^ (>ftf*f- >vji' (6 

5 ^ u-i^ a >©ili!i-C|p®-r5,|*j^-fe;braTC^itiJg^ 
50 L r (, » ^cl^^fii?:® X. fc^Slcffl©*;^)^'^ D fc i * « , 
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[0 0 3 3 ] (»mm<Dum^'mijm) ^mmouw^ 
[0 034 } {v-cAH'f-^commnm 

:^mmcj^^y -CKXi-BLZfV -ChDf-^t. V- 
interface. S-CAD. A -CAM, D - f 
avricvation, C-simulationi 

[0 03 5 } *lfeB^tC j;^ffJtt<b«>&«£^bfcJ|{*x 
- ^ (OW^.-JS&i\t. S-CAD *0|SltiJC*jt-t SfJt^S * 
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X 


A 

X 
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nm 





^M, t^W, W»cApx.. C-s im 

u 1 a t i o nm<.cisii^m»(Dmmmm. ;'v»ft?«T 
(E!«*ij:^ifMtt«it;T) . m-m»mm. mmmm 

-CAM, D- f a V r i c V a t i o nicfcltSi^S 
<b U T t?-- 7 i X U > 3f ij > i^ i >i^" ^ - A U > 

';>i'©2sa*5^^. 

[0 03 6]*1», S-CADi*|iBg{cJ:^V-C 
AD^ibl^O/c^r^b^o C©^;i^6*l6Bj5cOY-CA 
D < (D.-^.-C S - C A D J; 0 mnXi^^^CDii^to:/)^ S „ 
[0 03 7] 
[«1] 



[0038] 

a«©iaii:?3ft. -Ti^ctj^V-C ADiV-CADf^'-^? 
icj;-or> S:it©fcfe©3i*iUrCADi'>5 

[0 03 9] ±aiL/tJ:5{c> ^it©fci?)©';'-;i'i u 
TV y-y FCAD*i^?j!t{Ci5:DooS>S^. jIOJ^-A 
CADt3:;^(Z)t«:{tcDtSi+S!^i^cSfe(Dr-*-2,. j}^""; ^ 
-ACADiCctO, CADi>'5 3.U-'>a>/05^^fC 

-Tc^bsn. sn- • )i?«T • ftjx • ffiAE • imm<D^j:m 
[0 040] m^-c. yi^§%BM<Dmmtm^'S:m-^btcm: 



D i 5 * b - a > S-f b^ S C i -C # 
[HMOfif^^cS^Hj] 

[HI] *lfeB^©Hf*T^-:S?te'l«:&-ft©:7o-Hr* 

[02] *^^©:^)StcfcwS7^-^rifS©^B^0-e* 

^= 

[US] mrBmm^mfm-c$i^. 
AO [04] *|6Bji.c J; ?>»fij:^rj^«r -;j>:^-e^j^-r«^0-C' 

[He] *^B^iCj;^V-CADS:i>'V-CAD7'-:S? 

[^^-^©ijiBj} 

12 ^^}-gP7'■-^. 13 -fe^U, 13a l*lS|542Jl', 1 
3 b ^l^-fe;!/. 14 V-GADt""^. 15 
1 6 
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[tiiEM^«M«] mm 

CBI7] 

(A) 
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[*M«iE2] 

[«jEst»»®«] mmm 

[ ti3R]B 1 ] ^wm ( 1 ) - 6 •s^'f SB 

't'"^ (12) ^K1i-t^^\%'f~-'?i7<h7.7-v-:f 
(A) i. wriBi'fg|57'-^f5:A^7K^«iJ(icj:J?i^Wffl 

J&M^-r^SE:??f*cDH2-'l' (13) iC:55-Iijr^A^*0SlJ 
;^ r ( B ) i , ^-te^bStca /? ©i^ttfii^sB'tif 

•fe;i/-f-'-3?ielf.;^f-;'7- (c) t^ms. Ci?:#m 
T. 5}SiJ3tifcS-fe-'i'4>r=ta^©rtffliJ((:teg-r-£.rtlsi5-fe 



-lb (1 3 a ) tJ^WS^r^tfi^l^-b^l/ (13b) LiXM. 
[l»*513 ] miBiiW-fe-'l' ( 1 3 b ) tt. i'fgp-?^-^ 

[|f*iM4 ] mifBrt^-fe^l' ( 1 3 a ) tt, Rtii 
laosfettffi^rJt^. (13b) nm!h<D 

«Jiii-ffliJ02acDtl14fii*fc-:5. ci*!^mi-rsi« 

^^ifefi i *^ 6 S , C i ^WfA t t^mW^. 1 KlBit 

[w*^B ] mtB?faj7^-$ (1 2 ) w> ^m»=^m. 

[0 00 1 ] 

LtcmWf--Si */J^ 3 1 ilBmSM-CIBta C A D i 
5 ox U" g >^—7vit-r C i -C t ^H^T^" ^©IB 

[0 00 2 ] 

[ee*©R#j] $fe4raW!icif35Mf6 • S»1l6©JMl#r' 

[0 0 0 3 ] m%m¥^ ■ mmm§io:>mmi-a6i.^ 

•r> CAD (Computer Aided Desi 
gn)> CAM(Computer Aided Ma 
nufacturing), CAE (Computer 
Aided Engineering), CAT(C 
omputer Aided Testing')^C<i; 

a^&^^jv'S ^ U->-3>-C&€» C - S i m u 1 a t i 
on (Coorporative Simulatio 
n) , mj:y'U-\z:^i>^mLtc A - C AM (Advan 
ced CAM) , ^mc:>m&^^tii-\ii>D- f a b r i 
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cation (Deterministic fabr 
i c a t i o n ) rj:ai>. C < IrRf S ktrv 

[0 0 04] 

W-v'H>^g:r», *t*t5^, CSGCConstr 
uctive Solid Geometry)-?'B- 
rep (Boundary Representati 
o n ) -CT^-d^^rfaltLyrii-S, 

[0005} CS G-Ctt. 1(im.m±»=?:'mEr£ 

[0006] B-rep rtt, jftmigJ^iKl^t?* 

[0 0 0 7] Cti'bOtse^cDf'-^iatt^Sr 
■C#^*^. CADii^S^ U"i^3>^— ^'ftrSCi 

f}mmx-$, 0 . isit • s?« • fipx • miL • iii:^^cD§i 

[0 0 0 8] -i-LiJ^^n«, JM*^©S o 1 1 d/S u r 
f ace-CAD («TS-GADia^) tc«. JitTO 

(2) us. ^ly-i^^yicmmm^fii^^ (f*i9mn^i> 

(3) CAMic^^mXOmitl^V^tii,^ (Si^jet^L 
[0 0 0 9] *;^c»[lIK*jl.it:<biJ{T©M^,"^,Ai*-o 

( 1 ) *DX:?"P-feX©lftJl35^-Ct^ct^ (^flnx4>xgis 

( 2 ) u-if-jrax^®5t^jjnx^j: m b^>mxmmm 

[0010] 2f:^aj5«, i3■^t|■^^f^m!§.%%^■^■t ^-Tc^Z 
cnKJ;D, !^ft©ff$t*i - Wig • fgJtt 

mm. • mm^-Tmi'cmmh . ^it^ejox, tisz. is^ 



[0011] 

( 1 ) (Dm.WT'-i't^htx^^m'f-^ (12) *A:t; 
(13) ic^m-rhA.^:^^$i:^7'-yy' (B) i> ^-b 

(c) i^m2>. c t^^fr?>mmtm^4:m^ 
[0012] L\.mmmmt,cj;:m£. ma 

)\^if.%m-:K7--jv' (B) (c43iir, ^tfiJ^nfcSHz;!/ 
^^trntKOf^HajJCfig-r^F^glS-teJl- (13 a) 
*^tf:^W-fe;l' (13b) iJCE^-r.?.. 

[0013] s/c, mriB%^-fe;i' ( 1 3 b ) (J, i^BPf^^ 

[0014] mc. HljtBf*3g[5-b-'l' (1 3 a ) {i, Jlfti 
1 S©t)14tf«rJ#^. ^W-feJl/ ( 1 3 b ) ti. 

m<Dnm t mw© 2 ^-o, 

[0015] ^fc, Blrl5f!;14filtt> 5 ^ U-^- a >{C 

[0016] * fc. m)tB34g|57= - (1 2 ) ^ffif* 
3 ^XtcC A DX(*C G y -JWfflOftffiT" - > 

[0017] ±i£L./c*i6Bj(D*ia(;c Mmw 

( 1 ) (Dm^^-i' (12) *At55-7K^»iJi;cJ;<3:^SJp 
ffi*>*ii[3S-r.5SL*{*©-b;U (13) (c^3-tiJL.?c-te;KD|5g 
)liur/h$c^ta'tf.S«r?fai7^--^ (12) ^fB-ffi-r 
•2>ci3&s-ct4, Sit, •&•fe;^*s-eoM4^L■rffl<^© 

m. M^ci-itOXfMfcMtj^T-'-^'^PCr-a'T 

m ^mfc»xtx<mmrj:mii'b-siit>xnmbm.mx' 

" X JJJritj Aj: i-;^1«^-r €. C i r * . 
[0018] 

[^Bg©IIJS©Jf5«i] tiT, ^^^BJOSfSL-t-^HilWJ^ 

^fatS:75"i4©-7P-iaT'$,-s,„ c©0fc^^^-ri;^ic, 

^HJ©:^a«. 31-gI57-'-^A;'3^f--y7- (A) . A^5-* 
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(c) t^htjii,. ^mr''--^xt):^7-'jy' (A) ra. 

(B) Tti. ?1-S157-"-^ 1 2?r/\^*^«iJCCj;D%W^ 

laltXT^-^:?' (c) -cti^ #-fe;u««:a/7CD!iit4ffi*fE 
it-r^„ ^cfc, Ji(T*^BJ©?5r?iJcj;S7^-3f^ rv- 

^w-v'a >^ Fji^i; :j.-acadj Xti rv-CA 
DJ iPf^. 

[ 0 0 1 9 ] H 1 (C^F-^ot ^ tC, *^B;jc7?77S?:1t)5^-r 
S :^ T- •:' 7" s 2 -c«. ii^^gtcjj:. D r A^>*^ti)x T- ^ 7' 
(B) 4^0ilbtf^. Sfc, V-CADf-'-^? 1 4^ 

>^T--;'7'S4 (mtfCAM -fi^l<';j>7^- j?^Lr ) 

[0 02 0] ^'f§p*>6A:^-r^5'i-gpf'-a' 1 2«. 

«7xMftB*, 3 ^Xtc C a DXtt C G -;U{cffl L i 5 ffl 

-^'12». C©J;5^c-r-^z (S-CADT^-^^iPf 
A) ©tiJ&HC, ( 1 > V-CAD!4g(D^>:5?-7:c- 
;^(V-interface) £cj:l3 ArelOAl^lCCJ; D 
iS^SfPfR 3 tifc 5r i . ( 2 ) mwm^ -fe >-t^ , 7^t> 
^z-rtf^CiCDftfficDf'i/^'l'Xf'"^-?'. (3) CTX 
^=-t'>-?>MRK *JJ:0'— iSSWCCVo 1 urn e U^i*"'; 
> i^fcffl > 6 nri ^ S 4^" -fe 7=^ - :^ iomw |g 4> 

[0 0 2 n a2». *#6B^©*)4ijcfcHt^f='--^?itii 

O|j^BJ0-C*«.<, ±aLfcA55-*^*!lX7-^/7' (B) -C 
(i. ftiE^t^fcA^* h ij-^ Oc t r e e) 

mtt^hiL-fiWi ^^^^t^w (A) , ^n-etioMt€!( 

^§KjOC8^fiMil^ (B) (C) (D) ©j:^{C^«9iS 
[0 0 2 2 ] R'5i-McJ^:i>m'i^'5^mi<Cj^<Ci^m^titc— 

lit'Si-mmi^c J; o r ^PhI 4i{c cfes?) ^ mm^^m-r^. c n 

T--;-:?' (B) T'^, ^^Siif'-* 1 2 
^^&.r<DmWf-m 4 (V-CADt-'-H) fCggj^ 



tm^m dim. mm. -mm. mm^j:z)^^nio(Dmm 
[ 0 0 2 3 ] 03 tt, mrMmmomx'S)^, mmmmco 

m^mn. esMtt^® o < tt2 y^aa^cj: shz^i- 

[ 0 0 2 4 ] ia4»> *i6B^«:ct-s^fij^rffi%-i^7u-r' 

^Kt-a^nr^s. *^Bg-e{i, ±a!L.fcA^*^fiJx 
f- ( B ) jcfei^r , ^#J$ nfc#-f2;u 1 3 ^M^'m 
©rtiaiJtCfig-r •SF^gp-feJU 1 3 a i, i^l^S^^ty:^^ 

1 3 h^mm-r^fc^imjE$nfcAf^:^^mK 

(CF«9g|5{C^Sn5 feO«^cD^AOA# S * ^>'3rtgB42 

t:iJ43)s:©aiS±cD^DT,'^, 1 5 (@43fce Ar^-T ) 
[0 0 2 5] ?i-gP7""" a 1 2 5C-^Sn?.liW^#)*f -2. 

3*>0i'^K*<!:^cSS-r. 2y::fiiitr-$.nti3.'^g*5^ 2 
;?:flffi-cS)n«4.'#.. Jwr^iisiftM. Wiiiii;flffi©-e 
n^ticcjit L . ^1-35^=^-^ ©*iis*5^5^o©i»^»ii>:^s 
+^3'©* i •fe;u©.SIt35s^©S»5 nr(<^-SiiiiB©H-c 

D-t-*. mmjii^) ©^■(t*:^»s}g^igm® 

[ 0 0 2 6 ] 4fc. «i(©WffJ1;*;g**Stj'i»^-i2;i/ 
1 3 honMi 6 (Stptcmr^-r) {coi^rtt-?-© 

[0 02 7]ffi-^r, V-CADt'-^? 1 -feJl-rt 



#M2 00 2-2 30 0 54 



tc. V-CADiLr«*TB-e»Eu 1 e rWtCgiS,.^, 

[ 0 0 2 8 ms tt, ^mM(D^'^)l(DmB^^^1rm^ 

1 3 a, ^w-fe;n 3 b(cE^$n-5A5, ^ecc^n^ 

^CcML.-r^^l2;b <?t^M> E u 1 e r ) t-^Wi^m 
mWm. Lagrange) CD2aa*s*-S. V 

-cADt?ttJ^w-feJH 3 hfmm^m^2m'',cn'^^ 
[0 0 2 9 } m\mt \^xu±r:(D^fi\ iwn) mc 

@ffi§tl/cS^iJ&#:-teJU (Eu 1 ex ^-jl^^) fc^K 
Hf*CC>PfL/t:ttC- S i mu 1 a t i o nO-Si^S ji U 
3 >rt-r a 4tc^SJ)^»5-r-S#S{i^0-fe;L' (Lag 
r a n g e ^ i^^) i^cS, C^ioOi^ 5 U — g 

>©teJ&*v - c A DrtKP^cKMor. m±mmcmfo 

(^c, ffi^^Jc^Siff L^ct,^3S:^^•fe;^cDfc6t>^cil:5c^■c^^- 
•te;L"-v©*fi£;#lf (^^{CfcWS indexing) ^ 
'ti>>ji^ifi^^, VI-dXE u 1 e r CDJStdHCL a g r a 
n g e*^$)-5 2fi«3^i^c-5o 

[0 0 3 0 ] S/c, &H2JKD!t^tttttC«7tg < ^ttr^ 

[0 0 3 1 ] ■mim<Dmt L-ct*, (5#ttf^i^ 
^K0JS^^, i'-u»8j«) , jnx (^w) (X 

[0 0 3 2 ] ^i^McDWi LX{t. -l2JbC-i(Cl£;^ 
l^r^yjPS (6^^) ) tO-t^ {%mf-l^'J)i' (6* 



-^-oMA^i^SfilJtiiF^ccs^S -5, ^ -c Jiiii L/fcA^TKfciS -3 

[0 03 3] (»»frg0a«i{?i^:^s) 

[0 0 3 4] (V-CAD7=-~-3?Ofgffl:&iS) gl6». 
*^BJ{Cj:SV-CADJtC>'V-CADf=^"3?i. V- 
interface. S-CAD. A-CAM, D-f 
avricvation, C— simulationi 

[0 03 5 ] -^mni^j^^fs^^^tmi^m-^Ltdm.WT' 

-^(Dtm.-fsmu. s - c A T)m<Dm\^z.i5\-)hi\^im. 

tt. ^S, I^lt, WWcJjpx., C - s i m 

u 1 a t i on^{c*ji-t^iiif*cD«j6fis«T. i^^mmm 

-CAM, D- f a V r i c va t i onKltJWS^S 

tif. ■Bjmii:. tmwm, ^ ^.icmm^fH^om^. am 
';>i''©2aw*5«>^o 

[0 03 6]*n*. S-CADi*l6?«{CJ;-2,V-C 

A D ^ik^ Ufc^T: * -5„ C ©»3!)^6:$lfeB^O V -C A 
D < ©.■^.T' S - C A D cfc D «nt: l ^ ^©J&st)*^ ^> , 

[0037] 

[«1] 









^^4, 
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[ 0 0 3 8 ] |g7tt. ;4s%H^tcJ:-g>^SiJ:j^ffi (<i$iEg:h, /c/\^:^) ^f^5feciA:^/t;^J:l:|j^Lrjj^-rill4 <haji(D 



(12) 
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/V^Tf; (Octree), (B) J:.g.^i>iEA 

^:^(Dmv$>?>. C CDgiJ-Ctt. O c t r e e<DJ:5i"j:gg 

(B) -ca. ^»T.-^.ilcJ:^^Mg)g«^^ffii.^Tl^6fc 
to. jimg>A5?-7K (A) KJ:b¥j^L--C^J>;"j:(,^^f!l^CT^^C 

[0039] 

^2CDiam:/3& -r^cts^V-CADiV-CADf^-d? 
tcj;-pt:. KltcDfcJ6<Dji*<!:tt:CADi5^5z..V" 

[0 0 4 0 ] ±iIiL.fcJ:^fc. ^it©/cJ*©U^--Jbt L 
r y U y K C A D ^i^MiC tj: '0 oo$> ^/i^ , y ^ - A 
CAD (i^Xoltf-tcDiSita^ i i^c ^ or * ^ „ ^i^" 

-ACAD{CJ:0> CADiJ^S ^U-'>a>*3^^iC 



* [0 04 1 ] fjt-o-c, :^mm<omiKtmi^m^Ltcm 
[01] ^^BjcDjii^r^-^s^ien^^o^P-m-c* 

[02] *^BJ©:&5fefC*Jtf^7"-^fm©ijiB^0T'* 

[0 5] :$:mm&-^)i(Dm^i^f]k-rm:-^mv$>^. 

mS] *I6B^(CJ;5V-CADRJ>'V-CAD7-'-* 

[0 7] ^^^©a^tk (A) f^§^mt,cj:^^wm<i 

(B) (<»iEgtifoA^7K) >^J:bl5;Ufc^j^0r^^„ 
12 :?fg|57^"-^. 13 13a l*lg|5-fe;l'. 1 

3b i^^H2;i/> 14 v-cadt^-*. 15 mm 

1 6 n!^. 



c72)^Bj# mm n±m (72)^bj^ ^urt bsk 

«3i«ft3fcmJA?R2#l-^ il{t#if^B^ ^imffl7t:rfJ)A^2Sl-^ iS^t^W^Bf 

F^i — AC##) 5B046 FA06 DA07 ICA07 



